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UNITED STATES DEPARTMENT OF THE INTERIOR — BUREAU OF MINES 


FATALITIES CAUSED BY ELECTRIC CONTACTS IN 
ALABAMA COAL MINES, 1925-392 


By Frank B, Cash2/ 
INTRODUCTION 


Although fatalities caused by electric contacts have decreased sub-— 
stantially during the past 15 years, they are still too frequent and have 
constituted 12.6 percent of all fatalities in Alabama coal minés compared 


vith only 4 to 5 percent of all fatalities in coal mines of the United 
States as a whole. 


Two natural conditions, not so pronounced in most coal-mining States, 
increase the danger of electric shock in the mines of Alabama, These are 
the thin, pitching beds and the high humidity of the year-around climate. 
The hazarda due to the former can be overcome largely by the proper in- 
stallation, maintenance, grounding, and guarding of electrical equipment 


and conductors; very little, if anything, can be done about the climate at 
present, 


Fatalities caused by electric contact in Alabama coal mines are due 
largely to one or a combination of the following: Low, unguarded electric 
conductors and trolley wires, improper training or inadequate knowledge of 
the contact hazards, and lack of general knowledge by the coal~mine employ- 


ees of the proper method and time for the administration of artificial : res= 
piration, 


Scope and ose 


This report covers fatalities caused by electric contactsin the coal 
Mines of Alabama for the 15~year period 1925~39, inclusive, The fatalities 
are tabulated according to number, nationality, occupation, equipment in- 
volved, and attempts to resuscitate the victims, 


Detailed data on these accidents are given to remind and impress on 
tne mining industry the need for proper installation, grounding, and main~ 
tenance of electric equipment; proper guarding and shielding of electric con= 
ductors; and thorough training of employees on hazards from electric contacts, 
It is also important to know how and when to give artificial respiration, 


lf] The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 7120," 


2/ District engineer, Bureau of Mines Safety Station, Birmingham, Ala. 
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I, C. 7120 
DISCUSSION OF TABLE 


In the preceding table covering 15 years of coal mining in Alabana 
93 fatalities vere caused by electrical contacts in the production of 
211,000,000 tons of coal (an average of 2 9157, 000 tons per fatality). 


The best record was in 1937 when 13,006, 116 tons of coal were mined 
without a fatality from this cause, and the worst was in 1926 when there 
were 18 fatalities ~ for each 1 sight, 934 tons of coal. 


Of these fatalities, 86 were from 250-volt current, 6 from 220, 4 fr 
2,300, 1 from 80 crossed with 2,300, and 1 from olavolt direct current 
crossed with 220=volt alternating current. 


The most prolific cause was contact with unshielded or unguarded tro} 
ley wire,which resulted in /3 deaths or contact with the trolley harp or 
head under unsnielded trolley wire which resulted in 2 deaths - a total of 
75 deaths due to direct or indirect contact with 250-volt d,c. unshielded 
trolley wire, or 77 percent of the 93 fatalities from electric contacts <: 
Alabama coal mines during the period covered, 


The height of the trolley wire is known in 64 of these fatalities end 
varied with the number of fatalities as follows: 


Height of wire, feet: | Jumber of fatalities 

4 to 4 1/2 COC CC HH eOeC CBE HOHR ESE REO He CHEHES 25 
5 1/2 to ee ee ee ee ee ee 2 oe a ee 7 
5 fe. 00! 4 cgetianiee wea eatwre chases 5 
2 1/2 to 3 Pe ee a ee ee 2 
OO 2 172 wee tuctseanecasseee ios vas 1 
5 to 5 1/2 CROP O BF oer ooereennseereseese le 
é £0: 3.1) 2 decid sede eebunee tue oustees 6 

1/2 CO). 6-6sb04Gwe elon. <6eewea wes Y 
Or GOO 17 eh ge tiers eed oS Soy ee tee 2 


Seven fatalities were caused by defective mining-machine cables and 
improper grounding or operation of mining machines, two by defective dril' 
eight by defective or improperly insulated or shielded feeders (250 volts 
d. ce and 220 volts a. c.). other than trolley wire, four by 2, 300-volt 
a2. Cc. transmission lines and switch panels, and two by low-voltage simgal 
wires becoming crossed with higher-voltage conductors, 


Of the victims, 43 were white and 55 colored, which is about the pro- 
portion of white and colored émployees in Alabema. coel mines, At tne. tire 
of accident, 65 were doing their regular work, and 33 were doing other vo>: 
or had stopped work. 


The parts of the ‘body in contact with the equipment or conductor were 
as follows: Head, 28; neck, 21; shoulder, 13; hand, 13; arm, 4s: head and 
shoulder, 3; lamp battery and back, 2: head and neck, 2: tools and neck, ¢ 
hand and arm, 23 back, 2: foot, 2: shoulder and neck, 1; chest, 1; and u~ 
determined, 2, 


7634 ~16- 


Google 


tT. C. 71ed 
The 98 fatal accidents covered the operations of 31 companics and 54 


nines. By mines the fatalities were as follows: 1 mine, 9; 2 mines, 63 
1 mine, 53 1 mine, 4; 4 mines, 33.11 mines, 25 end 34 mines, 1. 


There is no record that artificial semiination was attempted in 6 
fatalities; howevor, in 30 deaths artificial respiration was given, In 
nost of the 30 fatalities artificial respiration was begun immediately, and 
in the remainder it was begun within 5 to 20 minutes and continued 1 to 
hours e 


Eleven of the victims were alone at the time of the accident. Some 
were found in a few ninutes, and othere were not discovered for as long as 
5 hours after contact was made, 


MINING LAW OF ALABAMA 


The rules and regulations governing the use of electricity are given 
in sections 1719 and 1721 of the 1935 revised mining law and are quoted 
velow?’ 


Section 1719: For Regulating the Use of Electricity. 
in Coal Mines in Alabama 


Rule 1, Transformers - Installation, A11 mines 
in the state using a, c, current underground shall 
construct and maintain fireproof room in which to in- 
stall transformers, and connecting with return air~ 
way direct to surface, All wires leading to said 
transformers shall be properly and sufficiently insu- 
lated for the protection of persons or animals coming | 
in contact therewith, Transformers shall be construct- 
ed with automatic cut-outs in case of short circuiting. 


Rule 2, Protection of Wires, All wires carrying 
electric current passing through curtains or inflammable 
material shall be properly protected so as not to ignite 
said curtains or inflammable material. _ 


Rule 3, Wire Voltege - Protection, All trolley 
wires carrying 220 volts or more, and less than 6 feet 
6 inches above top of rail, must be guarded at all points 
under which men and animals are required to pass and, 
regardless of height, at stations designated for the 
loading and unloading of man-trips; and at sand boxes, 


Rule 4. Motor Generator Sets. ‘Transformers, The 
operator of every mine where motor generator sets or _ 
transformers are installed underground shall designate, 
or cause to be designated, on the map provided for by 
the Mining Law, the location of transformer stations 
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and motor generator stations, At each of the above-said 
atations, a sufficient amount of sand not less than one=- 
half (1/2) cubic yard, shall be kept in a suitable place 
convenient to said motor generator stations and transformer 
stations for the purpose of extinguishing any fire start~ 
ing from short circuiting or otherwise, In addition there— 
to, one permissible chemical fire extinguisher shall be 
kept in a convenient place, 


Rule 5. Power Circuits, Power circuits entering 
the mine must be protected against lightning by lightning 
arresters at all points of entrance to the mine, 


Rule 6, Signal Wires, Signal wires shall be run 
at a safo distance and where possiblo placed on side of 
slope or heading away from other circuits, 


Rule 7, Blasting Off Power Circuits, No lighting 
or power circuits in the mines shall be used for firing 
shots except in sinking shafts or rock slopes, and then 
only when a special switch for such firing circuit is 
provided and fixed in a locked box accessible only to the 
authorized shot firers, 


Section 1721, Electric Wires Not to be Tampered With, 


All persons are forbidden to meddle or tamper in 
any way with any electric or signal wires in or about 
the mines, : 


Alabama Practices 


A few mines shield or guard all trolley wires throughout the mine 
where the wire is less than 6 1/2 feet above the rail; other mines shield 
all wires less than 6 feet above the rail. Most of the mines shield at 
room necks, turn-outs, and cross—overs, as specified in the mining law 
(sec, 1719, rule 3), However, some mines have trolley wire much less than 
6 feet above the rail without any shielding, 


Most of the shielding is done with mine=made brackets or holdors 
clamped around the trolley hanger bolts; 1-by Yinch to l= by 6-inch boards 
fastcned to the brackets on each side of the wire about 6 inches apart and é: 
tending 2 to 4 inches below the trolley wire. In recent years several cor- 
panies have tried rubber or rubber and fabric shielding. The safety and 
efficiency of this shielding are yet to be proved, as its use in Alabama is 
still in an experimental stage, | | 


Board shielding of good material can be bought and erected at a cost 
of 9 to 10 cents per foot, according to figures furnished by one company 
which has miles of shielded trolley wire, 
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Stationary electrical equipment is grounded rather generally in the 
mines of Alabama, and some companies ground portable equipment, such as 
drills and mining machines. Grounding is done by one of throe methods? 
(1) A cable to the bonded track, (2) a cable to a water line, or (3) a 
cable to a rod or pipe set in the mine floor. 


At some mines only a few men are trained in first aid, including arti-~ 
ficial respiration and the dangers of electric contacts, while in other 
mines 100 percent of the employees are so trained, . 


SUCCESSFUL ARTIFICIAL RESPIRATION 


During the 15-year period, 1925-39, 30 unsuccessful attempts at arti- 
ficial respiration wore recorded in connection with the 98 fatalities: it is 
not known whether the lack of success was due to slowness in starting, im- 
proper administration, or other conditions. In one fatality the victim was. 
resuscitated but died 2 days later from heart failure, probably as a result 
of the electric shock according to the statement of the attending physician, 


The records show that nine other men who had received an electric 
shock and had stopped breathing were restored ‘by artificial respiration and 
returned to their regular work in 1 to 6 days. 


Artificial respiration probably has been successful in many other 
instances, but as records are not available for all accidents through indi- 
vidual companies and State mining departments data cannot be obtained on 
first-aid treatment in accidents in which such treatment probably prevents 
all but a few fatalities, It is gratifying to know that during the 15 years 
at least nine lives were saved by the prompt and proper administration of 
artificial respiration. 


SUMMARY AND CONCLUSION ar 


Alabama's fatality rate due to electric contacts is nearly three times 
as high for the 15-year period as the average for coal mines in the United 
States. 


Although the use of electricity in coal mines has increased from year 
to yoar and probably will continue to do so, fatalities caused by electricity 
have gradually decreased, but the numbor and rate are still too high and can 
and should be reduced, 


In one of the 98 fatalities listed in the table, artificial respiration 
apparently was successful, but 2 days later the victim died, In 30 deaths 
artificial respiration was given without the desired results, and in 68 
deaths there is no record that artificial respiration was attempted, but 
during the period covered at least 9 lives were saved by artificial respira-~ 
tion, 
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None of these accidents occurred where the trolley wire or conductor 
was 6 1/2 feet or more above the rail; where the trolley wire was shielded 
or the conductor properly insulated: or where the einteeeny. was. properly in- 
stalled, grounded, and maintained, 7 


The data on these 98 fatalities prove the value of and emphasize the 
need for proper installation, grounding, and maintenance of electric equip- 
ment, shielding or guarding of trolley wire, insulation and protection of 
other electric conductors, and thorough training of all employees in how 
and when to render artificial respiration. 


The record discloses that.contact with the trolley locomotive systen, 
even when so=called low voltage (approximately 250 volts) is used, is deadly 
and that where the trolley wire is less. than 6 1/2 feet above the floor it 
should be thoroughly shielded throughout its length, In this paper no atter 
tion hae been given to fires and explosions caused by the eeortey. sys ten, 


The rapid expansion in the usé of electrically operated mechanized 
devices and equipment in coal mines makes it a certainty that electrical 
accidents of all kinds will] increase wnlecs utmost care is taken ih the 
installation, use, and maintenance of any and all electric cquipmont, doth 
underground and on the surfacs. 
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